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Although a raft of research has investigated spermatogonial stem cells (SSCs), and our understanding of their roles in reproductive processes has flourished over the past several decades, investigators still seek to more fully comprehend the origin of these cells. Prospermatogonia (ProSG), otherwise known as gonocytes, have been identified as giving rise to SSCs-but until now, scientists knew little about how ProSG differentiate into SSCs.
The cells at the first stage of ProSG development are called multiplying ProSG; they develop from primordial germ cells and undergo genome-wide DNA methylation. These cells yield primary transitional (T1) ProSG, which stop proliferation and reestablish DNA methylation marks. After birth, these cells develop into secondary transitional (T2) ProSG, which begin proliferating again. They also migrate to the stem cell niche in the seminiferous tubule periphery and are widely viewed as the direct precursor to SSCs. This migration event and the initial generation of SSCs are critical steps in spermatogenesis, but no transcription factors had yet been identified that direct these activities.
Song et al. classified at least one of these elusive factors. Their discovery stemmed from their investigation of the Rhox homeobox gene cluster, one of a large number of testesexpressed gene clusters on the X chromosome, none of which had known functions in germ cells. To understand the function of the Rhox cluster, they decided to generate a mutant mouse line that knocked out all 33 Rhox genes. Male pups from these mutant mice had missing and immature germ cell layers and progressive spermatogenic decline, a phenotype consistent with a deficiency in SSC generation or maintenance.
These results helped define the role of this gene cluster, but did not pinpoint the source of SSC failure. Thus, Song et al. knocked out individual Rhox genes and found that loss of Rhox10 caused a phenotype nearly indistinguishable from the phenotype displayed by mutant mice in which the entire Rhox homeobox gene cluster was knocked out.
Investigators used a variety of methods, including singlecell RNA sequencing, to demonstrate Rhox10's role in SSCs as a critical player in initial SSC establishment by promoting ProSG differentiation. This gene was also observed to regulate migration genes and drive the movement of prospermatogonia into the SSC niche. In the process, Song et al. defined unique gene signatures of T1 and T2 ProSG, which may help further illuminate the functions of these early germ cells.
These findings offer exciting new implications for the study of spermatogenesis by identifying RHOX10 as a key transcription factor in the origin story of SSCs. This gene could also play a crucial role in explaining certain cases of male infertility, the causes of which can then be targeted by emerging genetic therapies.
